Fasting for 3 days during the suckling-weaning transient period in male rats induces metabolic abnormalities in the liver and is associated with impaired glucose tolerance in adulthood.
Recent studies suggest that nutritional status during developmental periods is associated with subsequent development of metabolic abnormalities. In this study, we examined whether malnutrition by fasting for 3 days during the suckling-weaning transient period induces subsequent development of metabolic abnormalities in rats. Male Sprague-Dawley rats were fasted for 3 days during the suckling-weaning transient period. They are subsequently fed a high-fat, high-sucrose (HF) or low-fat, high-starch (LF) diet for 14 weeks from 17 weeks of age, and the liver and blood samples were collected for measuring mRNA and protein levels of metabolic genes and blood concentrations of glucose and insulin, respectively. Fasting for 3 days during the suckling-weaning transient period induced impaired glucose tolerance in rats fed the LF diet in adulthood. Liver triglycerides in rats fed the HF diet in adulthood increased to 140 % in rats fasted for 3 days during the suckling-weaning transient period compared with those non-fasted. Furthermore, liver expression of FBP1 and ACCα genes in adult rats fed the LF diet increased to 125 and 145 %, respectively, in rats fasted for 3 days during the suckling-weaning transient period compared to non-fasted rats. PEPCK1 protein expression levels in rats fed the LF diet were higher in rats fasted for 3 days during the suckling-weaning transient period than in non-fasted rats. Fasting for 3 days in rats during the suckling-weaning transient period enhances metabolic abnormalities in animals fed a HF or LF diet in adulthood by confounding metabolism of lipid and sugar in the liver.